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Abstract 
In a dual-energy X-ray absorptiometry (DXA) system for axial bone, the measurement of body composition (fat mass, 
lean mass) is possible as wel as bone mineral density in a measurement mode of whole body. 
We evaluated whole body phantom developed for use in quality assurance. 
In this study, six whole body phantoms were used and measured with DXA system (QDR-2000). 
We evaluated measured value provided by a difference of setting position of phantom, a difference of scan mode and a 
difference of phantom in itself. Furthermore, reproducibility of measured value was studied. 
As a result, by evaluation in six phantoms, significant difference was recognized between phantoms in each index. As 
for the reproducibility assessed by CV, CV value for in-vitro was better than that for in-vivo in body composition indices 
(fat, lean, % fat). 
From these results, we concluded that this whole body phantom was available for internal quality control for the 
measurement of body composition with DXA. 
1.はじめに
脂肪量の計測には体密度法，体水分法，皮脂厚法，
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2.全身ファントムの概要





































部 (upper: U)，中央部 (central: C)および下方部












は 5日間に計50回， in-vivoについては 1例について
3日間に計 3回それぞれ計測した．そして，計測精度
は得られた計測値の変動係数 (coefficientof variation, 
CV)で評価した．なお，本検査による被曝線量は，胸







Fig. 1 Hologic while body phantom 
Left : external view, Right : scanning image 
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なお，すべての検討において，骨塩量 (bonemineral 
content, BMC)，骨密度 (bonemineral density, BMD), 





















fat, leanおよび％ fatの 4つの指標では，ファントム
の設定位置による計測値の差は認められなかった．ま
た，計測値の CVは， BMC,BMDおよび fatについて




して (pairedt-test, p<0.0001), lean, totalおよび％
fatの 3指標では有意差を認めなかった (Table2). 






値を示した．それに対して in-vivoは， BMC,BMD, 
leanおよび totalの 4指標については CV値1.37％以
下の優れた測定精度を示したが， fatと％ fatの 2指標
は4％台とやや不良であった．
ファントム間の計測値の差は， 6体のフ ァン トム
間の組合せ計15組について計測値を比較した (Sheffe
test)．その結果，totalが14組と最も多くの組合せで
有意差を認め，次いで fatと％ fatの13組， leanの10
組，BMCの 8組， BMDの 7組の順に有意差を認めた
(Fig. 4). 
Scanning Bed ~ 
•— X-ray Tube ~ 
Table 1 Effect of a setting position of phantom on the examination 
bed 
Fig. 2 Schematic diagram of the scanning mode for whole body 
Left : penci I mode, Right : array mode 
Measured values' 
Upper Center Lower 
(n=5) (n=lO) (n=5) 
BMC(g) 
688 95士7.53 682.84士17.34 685.99士5.43
(1.09) (2.53) (0.79) 
2 1 123土0019 1 102士0013 1.114士0.007
BMD(g/cm)" (1.68) (1.18) (0.63) 
Fat(g) 
15682.3士88.8 15603.8土91.0 15531.9土862 
(0.57) (0 58) (0 55) 
Lean(g) 
11616.1士69.7 1659.2士92.9 11685.8士93.9
(0.60) (0.80) (0.80) 
Total (g). 27987 7土376 27945 8士139 27903. 7士152 
(O 13) (O 05) (O 05) 
% fat(%) 
56.0土0.3 55 8士03 55.7土03 
(0.54) (0 54) (0 54) 
• ·mean 士 S. D. 
●● .upper vs center ; p=O. 042 
拿●● ． uppervs center; p=O. 0107, upper vs lower: p < 0. 0001, center 
vs lower ; p=O. 0106 
() : coefficients of variation (%) 
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Table 2 Comparison of the measured values obtained by pencil-
beam and fan-beam in QDR-2000 
Measured values' 






































(A)vs(B), paired t-test 
coefficients of variation (%) （） 



































• ・ whole body phantom,duration : five days, df=49 
21-55y.o., 6 men, duration : three day, df=l2 


























































Setting position of phantom on the examination bed 





理 (internalquality control, IQC)および外部精度管
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.----, : Sheffe test; p=0.046-<0.0001 
Fig. 4 Comparison of the measured values in six phantoms 
りもスキャン速度の速い arrayにそれぞれ決定した．
計測精度の検討では，ファントムを対象とした ln-
vitroでは fat,lean, total, % fatの4つの指標が，ヒ
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